Non-diphtheriae Corynebacterium species have been increasingly recognized as the causative agents of infections in humans. Differential identification of these bacteria in the clinical microbiology laboratory by the most commonly used biochemical tests is challenging, and normally requires additional molecular methods. Herein, we present the annotated draft genome sequences of two isolates of "difficult-to-identify" human-pathogenic corynebacterial species: C. xerosis and C. minutissimum. The genome sequences of ca. 2.7 Mbp, with a mean number of 2,580 protein encoding genes, were also compared with the publicly available genome sequences of strains of C. amycolatum and C. striatum. These results will aid the exploration of novel biochemical reactions to improve existing identification tests as well as the development of more accurate molecular identification methods through detection of species-specific target genes for isolate's identification or drug susceptibility profiling.
Non-diphtheriae Corynebacteria are usually found as constituents of the normal microbiota of the human skin and mucosae. However, several Corynebacterium species have been increasingly implicated as the causative agents of opportunistic and nosocomial infections in recent years. These emerging human pathogenic corynebacteria are often regarded as "difficult-to-identify" and multidrug resistance is a common finding among isolates of the most frequently recovered species (1) (2) (3) .
Corynebacterium minutissimum, which is the causative agent of the chronic skin condition erythrasma, has emerged in recent years as an important causative agent of invasive infections and of surgical Ivyspring International Publisher site infections, both in immunocompromised patients and in immunocompetent individuals (1, 4) . The species Corynebacterium xerosis is also a frequently reported human pathogen, with isolates being identified in cases that include ear infections, brain abscesses and osteomyelitis (2) . This latter species is of particular interest due to the zoonotic potential and due to the difficulties associated to identification of this microorganism in the clinical microbiology laboratory by the most traditionally employed tests (1, 2, 5, 6) .
In this report, we announce the draft genome sequences of two isolates of emerging human pathogenic Corynebacterium species, namely: (i) C. minutissimum 1941, isolated from an hospitalized cancer patient (1); and (ii) C. xerosis ATCC 373 T , a type strain of the species that was isolated from the ear discharge of a child. At the time of preparation of this work, no other genome assembly was publicly available for the species C. xerosis.
Both isolates rendered identification scores higher than 2.0 when analyzed by matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) using MALDI-Biotyper v.2.0 software, as described previously (7). Analysis of 16S ribosomal RNA was also concordant with identifications obtained by MALDI-TOF MS and by conventional biochemical methods.
Genomic DNA of the isolates was extracted using the QIAamp DNA minikit (Qiagen) protocol and DNA sequencing was performed with the 318 chip of the Ion Torrent PGM platform (Life Technologies), using fragment libraries. De novo assembly of the sequences into contigs was achieved using MIRA (8) and SPAdes (9) assemblers, and curation to reduce the gaps was done with the Lasergene v.11 Suite (DNASTAR). Sequence assembly produced a total of 42 contigs for C. minutissimum 1941 and 152 contigs for C. xerosis ATCC 373 T . The draft genome sequence of the former species had an estimated length of 2,780,059, with a G+C content of 61.1%. The latter species showed an estimated genome size of 2,749,912, with a G+C content of 68.7%. Automatic annotation using the RAST server (10) allowed for identification of 2,547 protein encoding genes (PEGs) and 64 RNA genes in the C. minutissimum 1941 genome; the number of PEGs in the C. xerosis ATCC 373 T genome was 2,613, with 56 RNA genes.
The availability of these whole genome sequences now provides the opportunity to evaluate novel biochemical reactions to improve identification tests currently used in clinical microbiology laboratories. We used the SEED annotation environment (http://www.theseed.org/) to investigate the genomic basis for some typical biochemical features commonly used to differentiate these "difficult-to-identify" corynebacterial species. We also included in these comparisons the publicly available genomic sequences for C. striatum ATCC 6940 (ACGE00000000) and C. amycolatum SK46 (NZ_ABZU00000000); this latter species frequently generates ambiguous identifications mostly with C. xerosis and C. striatum. The absence of genes coding for enzymes involved in maltose utilization, such as maltose phosphorylase (EC 2.4.1.8), was a distinctive characteristic of C. striatum ATCC 6940 in comparison to the other species. On the other hand, potential activity of respiratory nitrate reductase (EC 1.7.99.4) was only detected in this isolate along with C. xerosis ATCC 373 T , but not in C. amycolatum SK46 or C. minutissimum 1941. Additionally, potential for galactose uptake and utilization was also not detected in C. minutissimum 1941.
Furthermore, whole genome sequencing may also aid development of more accurate molecular diagnostic methods through detection of species-specific target genes for isolate's identification or drug susceptibility profiling. Analysis with the EDGAR server (edgar.computational.bio.unigiessen.de) allowed for detection of 983 CDSs shared by the four isolates evaluated in this study. Most importantly, it was possible to detect a number of distinctive genes for each species, when compared to each other: C. xerosis (1,040 CDSs); C. striatum (700 CDSs); C. minutissimum (605 CDSs); and C. amycolatum (514 CDSs) (Fig. 1) .
Nucleotide sequence accession numbers. These Whole Genome Shotgun projects have been deposited at DDBJ/EMBL/GenBank under the accessions LAYS00000000 (C. xerosis ATCC 373 T ) and LAYQ00000000 (C. minutissimum 1941). The versions described in this paper are versions LAYS01000000 and LAYQ01000000.
